C lu s t e r I I ( N F Y ) C lu s t e r I I I ( U S F ) C lu s t e r I V ( C T C F ) C lu s t e r V ( E L K ) C lu s t e r I C lu s t e r I I ( C T C F ) C lu s t e r I V ( P o ly c o m b ) C l u s t e r V C lu s t e r V ( E L K ) C lu s t e r I V ( C T C F ) C lu s t e r I I I ( U S F ) C lu s t e r I I ( N F Y ) C lu s t e r I b C lu s t e r I c C lu s t e r I a C lu s t e r I b C lu s t e r I c C lu s t e r I a A C lu s t e r I I I ( E L o n g a t io n ) C lu s t e r I C l u s t e r V B Figure S9 : TF motif hits in promoters in GM12878 cell-line. Promoters were annotated with TF motif hits for all TFs whose ChIP-seq is included in our analysis and where a motif is available in Jaspar 2014. Heatmap color corresponds to motif hit score from MAST (see Methods in the main text). TSSs are ordered in columns as Figure  1 and 2 in the main text and with the cluster assignment from the GM12878 cell-line annotated on the top. The graphs on the right indicate the average motif hit score per cluster. Part A is for active promoters, B is for inactive promoters. BHLHE40  CEBPB  CREB1  CTCF  E2F4  EGR1  ELK1  ETS1  FOS  GABPA  JUND  MAFK  MAX  MEF2A  MYC  NFYA  NFYB  NR2C2  NRF1  RFX5  SP1  SPI1  SRF  STAT5A  TBP  USF1  USF2  ZBTB33 Normalized ChIP-seq signal Figure S13 : Validation of NFY-, USF-, and CTCF-clusters in GM12878 cells based on CAGE TSS. Coverage patterns of CTCF, NFYA/B and USF2 ChIP-seq signals in +/-1Kbp window around TSSs in GM12878 cell-line. Promoters without called peaks (MACS) in all four ChIP-seqs were discarded. Promoters are clustered into four groups using the k-means clustering algorithm. x axis refers to the number of cluster we choose for each run. green y-axis shows the sum of square error and the red y-axis shows the coefficient. When we choose the number of the clusters for final comparison, we choose the cluster number after sum of square error decrease significantly and he coefficient before dropping significantly. According to this, we choose cluster number as 12,12,10,12 for active/inactive TSSs in GM12878/K562 cell line, respectively. t-test Figure S22 : Overview of biclustering methods. The upper row of the sketch shows the SVD based biclustering procedure, while the bottom row depicts the alternative, k-means-based method. The SVD based method applies the s4vd repeatedly and obtains a biclustering with a probability for cluster membership. The k-means-approach first applies the k-means clustering algorithm to the matrix columns and subsequently uses the t-test to select rows thatbelong to column-clusters. (HM: histone modification. CM: chromatin modifier, TF: transcription factor). Color refers to the value in the contingency table, for active/inactive TSS in GM12878/K562 cell line, respectively. For each of the cluster in biclustering method, we show on the right column the ChIP-seq which overlaps with t.test result of k means clustering (described in the method).
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Step 1 : cluster d = distance between two neighbour CAGE TSS; d<=200
Step 2 TSSs from more than one annotated gene in a TSS cluster X X Figure S25 : Overview of definition of promoters based on CAGE tags. From FANTOM 5 we import all CAGE tag annotation for a large number of cell-lines and cluster nearby peaks in the vicinity of genes into potential promoters. We treat the union of all these promoters across cell-lines as the set of potential promoters to study.
Step 1 shows how we cluster CAGE tag annotated promoters to obtain less redundant CAGE-based promoters.
Step 2 shows how we filter clusters from Step 1 to obtain more reliable CAGE-based promoters.
